This paper investigates strategic trade and transport policies in situations where transportation of traded goods involves congestible facilities (here, roads) of both the importing and exporting countries. It is found that the presence of road congestion can have an important effect on strategic trade policies of both countries. In particular, with perfectly competitive exporting firms and hence an absence of the rent-extraction incentive, the importing country may still impose a positive tariff. Furthermore, when regional free trade blocs remove trade barriers, whether the countries can impose discriminatory road tolls between the local users and the traded-good traffic can affect: With uniform tolls, road tolls, while being regarded as a domestic (internal) policy, may serve partially as strategic trade policies. In this case, local highway users tend to be worse off than in the absence of trade liberalization. This analysis also provides a potential explanation for the "border effect." JEL Classification: F13, L13, L91
Introduction
The "border effect" has been extensively explored in the trade literature since McCallum (1995) . The effect refers to the observation made by a large number of recent empirical studies that national borders reduce international trade flows and increase homecountry trade flows substantially (e.g., McCallum, 1995; Wei, 1996; Engel and Rogers, 1996; Parsley and Wei, 2001; Evans, 2003) . For instance, trade in goods is 10 times more likely within Canada than across the border with the United States, other things equal, on trade. With discriminatory tolls, trade liberalization would yield the same equilibrium outcome as if trade were still subject to trade barriers. With uniform tolls, highway tolls, while being regarded as a domestic (internal) policy, may serve partially as strategic trade policies. In this case, local highway users tend to be worse off than in the absence of trade liberalization. Finally, this analysis provides a potential explanation for the border effect noted above. As to be shown below, the explanation is based largely on the dual role of highway tolls under trade liberalization -as both a congestion-controlling domestic transport policy and a strategic trade policy -even if the countries are confined to a uniform tolling scheme. This result may have useful implications for policy-making as well as for further empirical testing of the border effect.
The paper is organized as follows: Section 2 sets up the model, and Section 3 analyzes firm behavior in the traded-good market. Section 4 investigates the trade and transport policies, and Section 5 looks at the effects of trade liberalization under both the discriminatory and uniform tolls. Section 6 contains the concluding remarks.
Basic Model
This analysis considers a model with two countries -one exporting country, A, and one importing country, B -and three markets: likely the simplest structure in which trade and transport issues can be addressed. As depicted in Figure 1 , N firms in country A produce a homogenous good and then export the output to country B. Note that there is no domestic demand for the good in A, no production of the good in B, and no potential entry into this product market by firms in either country. Andrew Yuen and Anming Zhang Asia-Pacific Journal of Accounting & Economics 14 (2007) 235-257 239 Furthermore, the traded good is delivered to country B's consumers via trucking which involves highways of both countries. These highways are also used by "local users" of their respective countries: whilst the trucks use highways of both countries, local users are country-specific. Road users, including both the trucks and local users, are assumed atomistic so that each user is small relative to total traffic. This assumption is common in the road pricing literature (Small, 1992; Small and Verhoef, 2007) .
The problem is modeled as a two-stage game: in the first stage, each country chooses its trade and transport policies to maximize national welfare. For the exporting country, this involves the choice of an export tax and a highway toll; for the importing country, a tariff and a highway toll. In the second stage, the firms compete in Cournot fashion in the traded good market. Then, demands for the traded good and the local highway traffic are realized and payoffs are made.
The subgame perfect Nash equilibrium of this game is examined, starting in this section with an analysis of demands. As indicated earlier, the highways are congestible; as a result, road users may face highway tolls (per vehicle trip) charged by their respective countries, denoted by τ A and τ B respectively. Note that a uniform toll is imposed on both the trucks and local highway users. 8 The congestion level at a specific facility (highway) depends on total traffic at the facility, V m , and its capacity, K m , for m = A, B. Thus, in addition to highway tolls, road users may suffer from congestion delays. In particular, given the highway toll and congestion level, the "full price" faced by country m's local highway users, ρ m , is given by:
where D m (V m / K m ) represents the congestion delay cost in country m. This delay cost depends on the highway volume-capacity ratio V m / K m , with the conventional assumption of D' m ( . ) > 0 and D" m ( . ) ≥ 0. This paper assumes that the highway capacity K m is exogenously given and its investment is sunk.
To specify V m , we use X k to denote the output produced by firm k; hence, X = Σ k X k is total output of the traded good. Total traffic may then be expressed as:
where Y m and α(X) denote, respectively, the number of trips by local highway users in country m (hereafter, "local highway traffic") and the number of trips by trucks for the traded good (hereafter, "traded-good traffic"). Here, although the contributions to congestion by the two traffic types may not be the same, the equivalence factor is simply left as one. 9 α(X) = X is further normalized in the analysis. The demand of local highway users depends on the full price:
where P m (Y m ) denotes the inverse demand function, with P' m < 0 (i.e., a downwardslopping demand). By equations (1) and (2), the local highway traffic in country m can be written as:
where, as indicated above, τ m is determined in stage 1 of the game and X in stage 2. The following results characterize function (3):
, an increase in highway toll will reduce the local highway traffic, indicating a downward-sloping demand function;
(ii) Y m / X < 0, i.e., an increase in the traded-good traffic will reduce the local highway traffic; and (iii) V m / X > 0, i.e., an increase in the traded-good traffic will, while reducing the local highway traffic, increase the total traffic in each country. Proof: Application of the implicit function theorem to (1) and (2) leads to:
where conditions P' m < 0 and D' m ( . ) > 0 are used in signing the terms. Q.E.D.
The rationale behind part (ii) of Lemma 1 is: An increase in the traded-good traffic will, with other things equal, increase highway congestion and hence the full cost for the local users, which in turn reduces their demand. Furthermore, Lemma 1 (iii) indicates that a unit increase in the traded-good traffic will outweigh the offsetting loss in the local highway traffic, leading to an overall increase in total traffic. These properties are very useful in our subsequent analysis.
Output Market Competition
This section examines the second-stage Cournot competition among the N exporting firms. These firms are assumed symmetric in that they have a zero fixed cost and a constant unit cost C k = C (for k = 1, 2, …, N), which includes both the production and transportation costs (excluding highway tolls). The firms also need to pay highway tolls of the two countries: given the α (X) = X normalization, the per-unit highway toll on the traded good in country m is equal to τ m . In addition, the firms face a per-unit tax imposed by country A, denoted t A , and a per-unit tariff by country B, denoted t B . Finally, highway delays cost both the exporting firms and local users. It is assumed that, without loss of generality, the cost of an hour of delay to a truck is equal to that to a local user.
10 Thus, the firms face the following total cost of supplying a unit of the traded good:
Note that the "full" transportation cost considered in (4) can arise in one of the following two ways. First, each exporting firm has its own (in-house) logistic department and operates a trucking fleet itself. Alternatively, the firms outsource the transport operation to independent trucking firms that are perfectly competitive. As a consequence, the price charged by the atomistic trucking firms to the exporting firms is just equal to the full marginal cost.
11 In both cases, it is assumed that delivery of the traded good must use the said trucking transport service. This assumption is sensible especially in the short run as the substitution among transport modes is unlikely to be feasible given the existing transportation network, geographical limitation and product characteristics. The substitution between transport service and other inputs would be even more difficult.
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Each firm, k, chooses quantity to maximize its profit:
where P X is the price of the traded good. Hence, the inverse demand is given by P X = P X (X) with P' X < 0. The Cournot equilibrium is characterized by the first-order conditions,
and second-order conditions 2 π k / X 2 k < 0,∀k. It is further assumed that a firm's marginal profit declines when another firm's output rises:
Conditions (7) imply the firms' outputs are "strategic substitutes" (Bulow, Geanakoplos and Klemperer, 1985) and ensure that various comparative static properties are "well defined" (see Dixit, 1986) .
By (6), imposing symmetry and adding up, the following is obtained:
where e x ≡ -( X / P x )(P x / X) = -P x / P' x X denotes the (positive) demand elasticity of the traded good with respect to price. In the absence of highway congestion -i.e., D m = D' m = 0 -the price in (8) exceeds the marginal cost by a positive value of (1 / N)(P x / e x ). In other words, a monopoly/oligopoly "rent" is paid by the importing country to the foreign firms. The extent of the rent depends on the degree of market power, which is captured here by the number of firms N. The larger is the N (the less the market power), the smaller is the rent.
When the transportation facilities are congestible, the first two terms in (8) are the "average cost" incurred by each firm, which includes the delay costs in the two countries. The third term in (8) is related to congestion costs imposed by the firms supplying the traded good. This term is positive -recall, by Lemma 1, V m / X > 0 -and reflects the fact that each firm will internalize the congestion imposed on its own traffic, but not that imposed on other firms' traffic. In other words, each firm will only consider the impact of its output decision on the average cost which affects the firm itself (i.e., (X/N) Σ m=A,B ( D m / X)) but not its rivals. For a monopoly firm, N = 1, the marginal congestion cost is fully internalized (charged). Thus the first three terms are equal to the full marginal cost. On the other extreme, for atomistic (perfectly competitive) firms, N → ∞, the congestion cost is totally uninternalized and the price is equal to the average cost incurred by the firms. For 1 < N < ∞, partial internalization is obtained, and the first three terms in (8) are greater than the average cost but less than the full marginal cost. This result is similar to the one in the airport congestion pricing literature (e.g., Brueckner, 2002) : each oligopoly airline at an airport only internalizes the congestion one of its flights imposing on its other flights but not that on other airlines' flights.
Next, the comparative-static effects are derived with respect to policy variables t m and τ m (for m = A, B) chosen in the first stage. The results are as follows.
Lemma 2. For m = A, B, (i) X / t m < 0, i.e., the aggregate traded-good output decreases in both export tax and import tariff; and (ii) the sign of X / τ m is in general undetermined. In the special case of zero highway congestion, we have X / τ m = X / t m , indicating that the aggregate traded-good output decreases in highway tolls of each country.
Proof: Totally differentiating conditions (6) with respect to t m and τ m , and solving the resulting equations, we obtain:
By the second-order conditions and conditions (7), it follows that Ω < 0 and so X / t m < 0. On the other hand, there are two terms in (10). The first term is X / t m , which is negative as indicated above: conditional on the congestion level, an increase in highway tolls (like an export tax or an import tariff) increases firms' cost, thereby reducing their output. But the second term is, by Lemma 1, positive, showing that an increase in highway tolls reduces the local highway traffic and hence highway congestion, which in turn reduces firms' "full cost," thereby increasing their output. These two opposite impacts lead to the sign of X / τ m being in general undetermined. In the special case of zero highway congestion, we have X / τ m = X / t m , suggesting a negative relationship between X and τ m .
Q.E.D.
Trade and Transport Policies
The above analysis shows that trade and transport policies will affect both firm and consumer behavior. Taking this into account, each country chooses, in the first stage, its trade and transport policies to maximize national welfare. For country A, its government chooses export tax and highway toll to maximize its social welfare SW A :
where SW A is the sum of consumer surplus (CS A ), the aggregate profit of its firms, and the government revenues, which are the sum of highway toll revenue and tax revenue from the traded good.
13 CS A is assumed to arise from a utility function that can be approximated by the form:
where φ A is the expenditure on other goods in country A and its composite price is normalized to unity, with
where parameter φ A is suppressed for notational simplicity.
Similarly, country B's problem can be expressed as:
Different from the consumer surplus of country A which is concerned with only A's local highway users, however, consumer surplus in country B (CS B ) includes two consumer groups: both its local highway users and consumers of the traded good. As a result, CS B is written as:
where Y B and X are assumed to be separable and uncorrelated in the utility function.
The first-order conditions for (11) and (12) with respect to τ A , t A , τ B and t B are given in (13)- (16), respectively: ) (superscript NW for national welfare maximization). After some tedious manipulations of (13) to (16), the following can be obtained:
) are implicitly determined by equations (17) to (20). Although it is not possible to solve them explicitly with the general specifications of demand and congestion delays used here, an examination of these policy rules still provides useful insights, as will be seen below.
"No congestion" case
To see how these results are related to the strategic trade policy literature, we first consider that there is no congestion at the highways (i.e., D m = D' m = D" m = 0). In this case, equations (17) to (20) reduce to:
Equations (21) and (23) show that in the absence of congestion, no highway tolls are imposed in both countries. This is because the social marginal costs of using the highways are zero in this case.
Further, equation (22) suggests that a positive export tax is imposed when N > 1, and the tax increases with N. What happens is that the firms would like to collude in order to increase profit, but are unable to do so by themselves -and the greater number of firms is, the more the difficulty in achieving such collusion. By imposing the export tax, government A, as the first mover of the game, will coordinate its firms so as to achieve, tacitly, the cartel outcome in the export market.
14 Understandably, the coordination is not needed when N = 1, as the firm itself is able to achieve the monopoly outcome. Formal oligopoly models demonstrating the cartelization of exports can improve the exporting country's welfare are also found in, e.g., Auquier and Caves (1978) , Dixit (1984) , and Brander and Spencer (1984) . 15 Finally, equation (24) gives the optimal tariff rule for country B. As noted earlier, the firms in country A enjoy a pure rent; consequently, country B will have an incentive to extract part of this rent with a positive tariff (Enke, 1944; Brander and Spencer, 1981) . In particular, an increase in the tariff will increase the government revenue by
But an increase in tariff will hurt the consumers of the traded good in country B, reducing its consumer surplus by P X / ε X . The sum of these two opposing impacts then yields the optimal tariff rule (24). Specifically, a positive (negative, respectively) tariff is imposed when (P X / ε X ) -X 2 P" X > 0 (< 0, respectively). In particular, the positive tariff case will arise for a linear demand (P" X = 0). It is noted that for perfectly competitive firms (N → ∞), no rent is available for country B to extract, as the price is equal to the marginal cost. Thus, as indicated in (24), the tariff should be zero, implying that free trade is the optimal policy for country B. At the other extreme, for a monopoly (N = 1), our case reduces to the case which was first examined by Brander and Spencer (1981) , who find that the importing country may gain from a tariff, as extracting some of the foreign monopoly rent can outweigh the loss in consumer surplus under certain conditions.
Congestion case
With highway congestion, equations (17) and (19) indicate, not surprisingly, positive highway tolls. The export tax rule is now given by (18). As discussed in Section 3, for N > 1, each firm won't internalize the congestion caused by its traffic imposed on other firms' traffic and the price charged by the firm does not fully reflect the full marginal cost. Thus, in addition to a positive charge for cartel coordination as discussed in the no-congestion case, the export tax given in (18), together with the highway toll in (17), are imposed by country A in order to induce the firms to fully internalize the congestion costs associated with the traded good traffic. In other words, country A sets the highway toll and the export tax at the levels such that the full prices paid by the local highway users and consumers of the traded good reflect the full marginal costs of using its highway. This 14 As suggested by an anonymous referee, an alternative explanation for the positive export tax can be based on the observation that for a downward-sloping demand curve, the marginal revenue perceived by the individual firm exceeds the industry's marginal revenue in the oligopoly market. This then leads to excessive output from the viewpoint of industry profit maximization. Taking this into account, a positive tax is imposed so as to achieve the industry's (and country's) optimum.
15 Since the firms in our model serve the foreign market only, the competitive issues in their domestic market, which are also examined in Auquier and Caves (1978) , do not arise here. Furthermore, since any competition from the importing country (i.e., country B) or a third country was assumed away, the incentives for countries to strategically use export subsidies, which was first considered by Brander and Spencer (1985) , do not appear here.
result is similar to the airport congestion pricing literature (e.g., Brueckner, 2002; Zhang and Zhang, 2006; Basso and Zhang, 2007) which shows that a welfare-maximizing airport would impose a congestion toll in order to fully internalize the air carriers' uninternalized congestion at the airport. Similar to country A's export tax, country B's tariff also serves a dual role as both a trade policy, as discussed in the no-congestion case, and a congestion toll. This can be seen from the tariff rule (20).
The dual role for each country's trade policy can be most cleanly illustrated when market structure of the exporting industry is perfectly competitive. Letting N → ∞, then (18) and (20) reduce to:
respectively. For export tax t A NW , the first term on the right-hand side (RHS) of (25) captures the cartel-coordination effect, whereas the second term is congestion toll-related.
For import tariff t B NW
, the rent-extraction part is, as noted earlier, zero, so the RHS of (26) represents the internalization of marginal congestion costs on the traded good. By Lemma 1, both t A NW and t B NW are positive. The above discussion leads to:
Proposition 1. With highway congestion, (i) country A's export tax is set at the level so as to induce full internalization of the congestion costs, as well as a cartel outcome, in the export market; (ii) country B's import tariff is set both to balance its consumer surplus and rent-extraction considerations, and to deal with congestion; and (iii) with perfectly competitive exporting firms and hence an absence of the rent-extraction incentive, country B still imposes a positive tariff.

Global welfare maximization
To further understand the interaction between trade and transport policies, it is useful to examine the benchmark case of global welfare maximization, in which the two countries undertake trade and transport policies to maximize their joint welfare. The problem can be formulated as follows: 
The first-order conditions for (27) will lead to (superscript GW for global welfare maximization): Under the global welfare maximization, therefore, the optimal highway tolls in the two countries are equal to their respective full marginal congestion costs imposed on both the local users and the traded good at the highways. Note that, conditional on the aggregate output (i.e., Y m + X for m = A,B), τ A GW is the same as τ A NW given in (17), whilst τ B GW is less than τ B NW in (19). The total tax on the traded good is given in (30), indicating that, for a finite N, a subsidy is given to the traded good under the global welfare maximization. This is partly because the profit-maximizing firms will, in the second stage, set the price higher than the marginal cost so as to exploit their market power. Anticipating this behavior, a subsidy, representing by the first term on the RHS of (30), is given to induce a lower price downstream and correct the market-power distortion. Furthermore, the total charge imposed on the traded good -i.e., the sum of highway tolls and taxes on the traded good -intends to induce the firms to fully internalize the congestion costs in their operations. This can be further illustrated in the equilibrium price of the traded good, P X GW , which can be obtained by substituting (28) to (30) 
Thus, the equilibrium price is equal to the social marginal cost. This, combined with charging rules (28) and (29), leads to:
Proposition 2. Under the global welfare maximization, the highway tolls and the taxes on the traded good are set at the levels such that the full prices paid by the local highway users and consumers of the traded good are equal to their respective social marginal costs.
It is useful to further compare P X GW with the equilibrium price under the national welfare maximization, P X NW . Substituting (17) to (20) into (9) gives: 
The equilibrium price given in (32) is equal to that in (31) plus some additional terms. To have a better understanding on those terms, two special cases will be considered. First, consider the no-congestion case. In the absence of congestion, (32) reduces to:
That is, the equilibrium price is equal to the cost of supplying the traded good, C, plus two additional terms (note in the absence of congestion, P X GW = C). The second term on the RHS of (33) is positive, which is the export tax imposed by country A so as to achieve the cartel outcome, whereas the third term is the tariff imposed by country B and as discussed above, its sign is in general undetermined.
The second special case occurs when N → ∞, i.e., firms in the export market are perfectly competitive. In this case, (32) reduces to:
Here, the equilibrium price of the traded good is greater than the social marginal cost by the amount of Σ m=A,B ( V m / X)(XD' m / K m ) (in addition to the cartel markup achieved through country A's export tax). This is because, without the cooperation between the two countries, each country attempts to internalize the congestion cost at the other country's highway, although it has already been internalized by that country's transport policy. This leads to a "double-internalization" problem. In other words, the two countries may overinternalize the congestion when there is lack of cooperation in their trade and transport policies. 
Trade Liberalization
It is also useful to compare the cases of national and global welfare maximizations analyzed in Section 4, with "trade liberalization." The latter case means a "free trade" situation where t A = 0 and t B = 0, but each country continues to choose its own highway toll to maximize national welfare -i.e., transport policies such as highway tolls are still regarded as a pure domestic (internal) policy. This case may be analogous to the establishment of a free trade area, such as the Canada−U.S. Free Trade Agreement (which was later expanded to the North American Free Trade Agreement to include Mexico), the European Union (EU) Common Market, and the Australia-New Zealand Closer Economic Relations Trade Agreement, in which the countries involved eliminate (or substantially reduce) trade barriers such as tariffs, whilst the extent of cooperation in making their domestic policies is much less.
As indicated in footnote 8, whether the countries can set discriminatory highway tolls between the local users and the traded-good traffic won't affect these results in both the national welfare maximization and global welfare maximization. However, it plays an important role in the trade-liberalization case. In practice, the principle of "national treatment" on internal taxation -countries are not allowed to impose different taxes on local and foreign goods -may be included in a free trade agreement. For example, De Borger, Proost and Van Dender (2005) point out that explicit highway toll discrimination between local and transit transport contradicts EU regulations. On the other hand, transportation of traded goods can involve additional transportation facilities, such as border crossings. This might provide a justification for imposing discriminatory highway tolls based on, for example, Article III (4) of the General Agreement on Tariffs and Trade (GATT), which states that "the national treatment principle shall not prevent the application of differential internal transportation charges which are based exclusively on the economic operation of the means of transport." Both the discriminatory tolls and nondiscriminatory tolls are considered below.
Discriminatory highway toll
When discriminatory highway tolls are feasible, each country chooses, the maximization problems (11) and (12) are rewritten as (recall t A = t B = 0 under trade liberalization):
where τ m L and τ m X are the discriminatory highway tolls imposed, by country m, on the local users and the traded good traffic, respectively.
The first-order conditions for (35) and (36) lead to (superscript TL for trade liberalization): (17)- (20), (37)- (40) for m = A,B. Thus, the total charges imposed by countries A and B on the traded good and their respective local highway users in the trade-liberalization case are the same as those in the national welfare-maximizing case. In particular, equation (42) suggests that under trade liberalization, the highway toll on the trade good is increased (from the local charge) by t m NW , so that the total charge imposed by country m is the same as that under the national welfare maximization. Equations (41) and (42) further suggest that the outputs Y m and X would be the same in the two cases. In effect, while the tariff and tax rates are restricted to zero, the availability of two separate tolls allows each country to replicate the two policy instruments (i.e., the external trade policy and internal transport policy) in the case of national welfare maximization.
16 This leads to the following proposition:
Proposition 4. If the discriminatory highway tolls can be imposed, the equilibrium under trade liberalization is the same as that under national welfare maximization.
This result illustrates the importance of the national-treatment provision in a free trade agreement, in terms of avoiding the countries from using internal taxes as a non-tariff barrier to trade. Without such a provision, any reduction in tariffs and trade taxes might be totally offset by an increase in domestic (internal) tax on traded goods. As a result, the trade agreement will not have any impact on the market outputs, the trade volume and the national welfare.
Uniform highway tolls
Next, the case of uniform tolls where countries cannot charge tolls between the local highway users and the traded-good traffic is reconsidered. By setting t A = t B = 0 and rearranging conditions (13) and (15), the following optimal highway tolls are obtained: (44) 16 Note that if the transport service can be substituted by other inputs in the traded-good production, additional policy instruments might be required to achieve the "equivalence" result. As can be seen from (45), τ m TL , while being regarded as a domestic (internal) policy, is now "distorted" to also serve, partially, as a trade tax (t m NW ), with the relative importance being dependent on the magnitudes of Y m / τ m and X / τ m . It is noted that in the national welfare-maximizing case, the policy considerations for the local user and traded-good markets can be handled separately by the highway toll and taxes on the traded good. Under trade liberalization with uniform toll, however, each country can only impose a single toll at its facility (highway) on both the local users and the traded good traffic. As a result, there is a trade-off between the policy considerations for the local user and traded good markets.
In the absence of congestion, τ A NW = τ B NW = 0 by (21) and (23) and so equation ( 
As a consequence, the cartel coordination via this domestic transport policy is not as effective as the trade policy (if it were available) in the national welfare-maximizing case. Furthermore, under trade liberalization with uniform tolls, a positive highway toll is imposed on local highway users in country A, in contrast to a zero toll under both national and global welfare maximizations. As compared to the national or global welfare maximization, therefore, the full cost incurred by local highway users in country A rises under trade liberalization; consequently, by Lemma 1, the local highway traffic falls and the local highway users are worse off. This is an interesting result, especially given that the impact of trade liberalization on other consumer markets through the corresponding changes in domestic transport policy has not been discussed in the trade literature.
Similarly, the magnitude of country B's (uniform) highway toll given in (46) is, conditional on X, smaller than that under national welfare maximization (i.e., the only charge on the traded good in that case). In particular, for (P X / ε X ) -X 2 P" X > 0 (< 0, respectively), there is also a positive (negative, respectively) toll imposed on the traded good in country B under trade liberalization but it is smaller in (absolute) magnitude than that under national welfare maximization. Meanwhile, the same toll is imposed on the local highway users in country B, which will increase (decrease, respectively) the full cost incurred by the local highway users and thus decrease (increase, respectively) the local highway traffic (recall that no toll is imposed in both the national and global welfaremaximizing cases if there is no highway congestion). It can thus be concluded that for (P X / ε X ) -X 2 P" X > 0 (< 0, respectively), the local highway users in country B are worse off (better off, respectively) under trade liberalization than under national or global welfare maximization.
It is also noted that in the absence of highway congestion, both countries impose a positive charge on the traded good under trade liberalization if (P X / ε X ) -X 2 P" X > 0 (recall a linear demand for the traded good will satisfy this condition), while a subsidy is given to the traded good in the global welfare-maximizing case. This suggests that comparing with the global welfare-maximizing case, the full cost incurred by the traded good will rise under trade liberalization, and thus firms will reduce the traded good output. The result is undetermined, however, if (P X / ε X ) -X 2 P" X < 0 . Summarizing the preceding analysis yields the following proposition: An interesting implication of the above analysis is that it may suggest a potential source for the "border effect" noted in the introduction. If discriminatory transport policies are allowed under trade liberalization, trade volume would be limited to the same level as if trade were not free. Even if discriminatory transport policies are not allowed in a free trade agreement, trade may still be limited. Here, the global welfare-maximizing case can be interpreted as the "home-country trade" case whereas our trade liberalization case as the "cross-boundary trade" case in the context of the border. Proposition 5 (iii) then suggests that although trade barriers (export tax, tariff) are removed under trade liberalization, the lack of coordination in pricing congestible domestic transportation facilities (which is regarded as pure domestic/national policies) may induce higher "full" costswhich include congestion delay costs -incurred by the traded goods in the cross-boundary trade case (i.e., trade liberalization) than that in the home-country trade case (i.e., global welfare maximization), resulting in less trade volumes in the case with national borders than in the borderless case. The local facilities' congestion and the lack of coordination between the countries in their transport policies may suggest a potential explanation for the border effect.
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Concluding Remarks
Strategic trade and transport policies in which transportation of traded goods involves congestible facilities (here, roads or highways) of both the importing and exporting countries have been examined. Meanwhile, there are local users using the highways of their respective countries. It turns out that the local highway user market and the traded good market are related through congestion at the highways. This analysis suggests that the presence of road congestion can have an important effect on strategic trade policies of both countries. In particular, with a perfectly competitive market structure at the exporting industry and hence an absence of the rent-extraction incentive, country B still imposes a positive tariff. Furthermore, after regional free trade blocs remove trade barriers, whether countries can impose discriminatory highway tolls between the local users and the traded-good traffic can have an important implication on the effectiveness of the free trade agreements. With discriminatory tolls, trade liberalization would yield the same equilibrium outcome as that under the national welfare maximization. With uniform tolls, highway tolls, while being regarded as a domestic (internal) policy, may serve partially as strategic trade policies; as a consequence, local highway users tend to be worse off than in the absence of the free trade agreements. Finally, this analysis provides a potential explanation for the well-known "border effect". This paper has raised some avenues for future research. First, it is important to extend the present analysis to the case of flexible highway capacities, as the capacity investment decisions at transportation facilities are expected to have important implications for both facility congestion and pricings. The infrastructure can also be a public good for trade partners, thus influencing firms' and consumers' behavior as well as interacting with strategic trade policies. Second, this paper focuses on the pricing of a single transportation facility, highway. In practice, highways may be linked to other complementary transportation facilities such as seaports or airports. Thus the pricing at the highways considered in this paper may have external impacts on those other facilities, an issue that deserves further examination. Third, the present framework may be extended so as to allow for potential firm entries in the importing country, or for competition from firms of a third country (as in, e.g., Brander and Spencer, 1985) . This raises the possibility that trade and transport policies may be used to strengthen the competitiveness of national firms vis-à-vis the foreign counterparts, as well as to deal with the market power and congestion problems as discussed in the present paper.
Finally, following the early work by Negishi (1972) , Falvey (1976) and Cassing (1978) , one may want to model transport service as one of the intermediate goods for producing the traded good. In this framework, the transport service considered herei.e., the highways -may be competing with local roads parallel to these highways, or other transportation means (e.g., railway or air transport). As a consequence, exporters may switch among alternative transport modes depending on their costs and congestion levels. More generally, transport services may be competing with other inputs such as capital. One potential advantage of the intermediate goods approach is that it may allow us to explicitly model a monopolistic or oligopolistic transport services sector (recall the analysis is confined to a perfectly competitive transport sector). In such situations, there exists monopsony or oligopsony power in the domestic and foreign transport services sectors, resulting in interesting, yet rather complicated, strategic behaviors at various levels. One way to model such strategic interactions in an intermediate goods framework is to consider a "vertical structure," in which the countries first choose their trade and transport policies, then oligopolistic transport firms first decide, possibly along with other input suppliers, its price and finally exporting firms choose their outputs. It is considered that modeling the transport services sector in such a framework would be an interesting extension of the analysis presented here, although beyond the scope of what the present paper attempts to achieve.
